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ABSTRACT 
Food drying is one of the common techniques for 
preserving food to decrease the moisture content and 
minimize the biochemical reactions of degradation. 
This paper focuses on the mathematical modeling of 
tropical fruits dehydration using instant controlled 
pressure drop (Détente Instantanée Controlée or 
known as DIC) technique. The mathematical model 
is described based on the Fick’s second type law [1]. 
Neglecting the effects of shrinkage, the Fick’s law is 
transformed into one dimensional partial differential 
equation (PDE) with parabolic type. The 
discretization of the PDE is based 3 points weighted 
finite difference approximation. The simulation of the 
diffusion equation is illustrated through some 
numerical iterative methods; Jacobi, Gauss Seidel, 
Red Black Gauss Seidel and Successive Over 
Relaxation (SOR) methods. The sequential algorithm 
is developed by using Matlab 7.6.0 software with 
R2008a version supported by Intel®Core
TM
 
Processor. The numerical analyses of these iterative 
methods are compared in terms of number of 
iterations, time execution, maximum error, root mean 
square error and computational complexity cost. 
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1 INTRODUCTION  
 
Drying is an industrial preservation technique to 
reduce the water content of the food product and 
to minimize biochemical reactions of the 
degradation [2]. The dehydration process of 
fruits, vegetables and other products are 
implemented to enhance storage stability, to 
minimize packaging requirements and to 
decrease the food weight by maintaining the 
food nutrient. The most applicable techniques to 
keep the fruits fresh and dry including freeze, 
vacuum, osmotic, cabinet, fluidized bed, spouted 
bed and microwave drying, and combinations 
thereof [3].  
 
Another alternative technique of dehydrating 
process is DIC technique. The DIC technology 
was initially developed by Allaf et al., (since 
1988) in the University of La Rochelle, France. 
The instant pressure-drop modifies the texture of 
the material and intensifies functional behavior, 
[4]. There are three stages involved in DIC 
drying. At the first stage, the vacuum condition 
is created. The second stage, the steam is 
injected to the material for several second and 
proceeds with the sudden pressure drop toward 
vacuum. The third stage, the sudden pressure 
drop causes quick cooling of the treated material 
and massive evaporation of the water content. 
The diagrammatic layout of the DIC can be 
shown in Figure 1 [5]. 
 
 
Figure 1. Schematic diagram of the DIC reactor: (a) 
treatment vessel with heating jacket, (b) vacuum tank with 
cooling liquid jacket, (c) vacuum pump and (d) instant 
pressure drop valve. 
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